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(54) PHOTODETECTOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To obtain a photodetector having a high 
speed operation and a wide photodetection area by 
condensing an optical signal to the photodetecting area 
through condenser lens formed by laminating insulating 
films whose refractive indices are sequentially varied in a 
recess formed on the rear of a substrate. 
CONSTITUTION: A condenser lens is not formed on a 
part directly above a photodetection region, but so 
formed as to surround the upper part directly above the 
photodetecting region. An Si02 film is, for example, so 
deposited initially on the side face of a recess as to 
enhance its refractive index toward the center of its 
lens, X of Si3N4X06(1-X) is sequentially increased to 
form an Si3N4 film at the center. The relationship 
between the refractive index and a composition X 
satisfies a linear relation and its composition is so varied 
that a square distribution is provided with respect to the 
thickness of an insulating film in the refractive index to 
obtain a distributed refractive index type condenser lens. 

The composition X of the Si3N4X06(1-X) is controlled easily by altering the flowrate ratio of 
N20 to NH3 of SiH4, N20, NH3 of doping gases. Thus, coupling with a fiber is facilitated, the 
photodetecting region can be reduced, and a high speed photodetector can be obtained. 
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